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(57) ABSTRACT 

The present invention selectively applies one of VLC tables 
stored in a memory for encoding a coded block pattern of a 
macroblock according to the number of blocks having an 
object Within the macroblock, the number of blocks obtained 
using shape information, thereby reducing the amount of 
data transmitted and increasing coding ef?ciency. The 
present invention also selectively applies one of VLD tables 
stored in a memory for decoding a coded block pattern of a 
macroblock according to the number of blocks having an 
object Within the macroblock, the number of blocks obtained 
using shape information 
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FIG. I (PRIOR ART) 

FIG. 2 (PRIOR ART) 

FIG. 3 (PRIOR ART) 
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FIG. 4 (PRIOR ART) 
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FIG. 5 (RR10R ART) 
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FIG. 6 (PRIOR ART) 
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FIG. I4 (PRIOR ART) 
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APPARATUS AND METHOD OF 
ENCODING/DECODING A CODED BLOCK 

PATTERN 

RELATED APPLI CAITONS 

[0001] This is a Continuation application of Ser. No. 
09/306,743 ?led May 7, 1999 Which is a Continuation-In 
Part of application of Ser. No. 08/740300 ?led Oct. 25, 1996. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to coded block pat 
tern (CBP) encoding and decoding in a video signal encod 
ing and decoding system and more particularly to CBP 
encoding/decoding apparatus and method Wherein one of 
variable length coding (VLC)/variable length decoding 
(VLD) tables stored in a memory is selectively applied for 
encoding and decoding a coded block pattern of a macrob 
lock according to the number of blocks having object pixels 
Within the macroblock, Which is detected using shape infor 
mation. 

[0004] 2. Description of Related Art 

[0005] Generally, video signal compressive encoding and 
decoding alloWs not only transmission of video information 
via loW rate channels and but also reduction of memory 
requirement for storing the video. Therefore, compressive 
encoding and decoding techniques are very important to the 
multimedia industry requiring applications such as storage 
and transmission of video. 

[0006] As standardiZation of information compressing 
methods have been required for compatibility of information 
and extension of multimedia industry, standards for video is 
established based upon various applications. Representative 
standards for video encoding and decoding are H.261 rec 
ommended by ITU-T (International Telecommunication 
Union-Telecommunication Standardization Sector, old 
CCITF) for transmitting video information for video phone 
and video conferencing via ISDN (Integrated Service Digital 
Network), H.263 recommended by ITU-T for transmitting 
the video information via PSTN (Public SWitched Telephone 
Network), MPEG (Moving Picture Experts Group)-1 rec 
ommended by ISO/IEC JTC1/SC29/WG11 (International 
StandardiZation OrganiZation/International Electrotechnical 
Commission Joint Technical Committee 1/Sub Committee 
29/Working Group 11) MPEG for storing video in digital 
storage media (DSM), and MPEG-2 for high de?nition 
digital broadcasting such as EDTV (Enhanced Digital Tele 
vision) and HDTV (High de?nition Television). 

[0007] Compressive encoding of still image signals also 
has been standardiZed and JPEG (Joint Photographic Coding 
Experts Group) recommended by ISO/IEC JTC1/SC29/ 
WG1 is a representative standard. 

[0008] Such conventional video signal coding methods 
encode a rectangular frame or a Whole picture, thus called 
frame-based coding. This frame-based coding method 
encodes texture information (e.g., luminance and chromi 
nance) of all picture elements (pels or pixels) forming the 
frame. 

[0009] Recently, hoWever, instead of coding and transmit 
ting the Whole frame, there are increased demands for 
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multimedia products and service including a function of 
coding and transmitting or manipulating only a particular 
region (or object) that a user is interested in or Wants for 
some necessities. 

[0010] In response to this tendency, an object-based cod 
ing method of encoding an image in units of arbitrarily 
shaped region has been actively studied, as the alternative to 
the frame-based coding that encodes the Whole frame. 

[0011] FIG. 1 and FIG. 2 shoW examples of test prior art 
images used for explaining the object-based coding. FIG. 1 
shoWs a frame including a picture of tWo children playing 
With a ball in a certain space (background). The object-based 
coding is appropriate for the case that only information on 
an object composed of children and a ball in the video 
information is needed for transmission. Namely, only texture 
information values of pixels forming the children and ball 
are encoded and transmitted. Here, the region of the children 
and ball is called an object and the other region than or 
excluding the object is called a background. 

[0012] For compressively encoding the image shoWn FIG. 
1 using the object-based coding, an encoder and a decoder 
should equally recogniZe Which pixels of the Whole frame 
pixels are for the children and ball and Which pixels of the 
Whole frame pixels are for the background. Such informa 
tion is called shape information. The encoder should ef? 
ciently encode and transmit the shape information to the 
decoder to permit the decoder to recogniZe the shape infor 
mation. The largest difference betWeen the frame-based 
encoder/decoder and the object-based encoder/decoder is 
that the object-based encoder/decoder includes a shape 
information encoder/decoder. 

[0013] FIG. 2 shoWs shape information When only the 
children and ball is considered as an object dmong the video 
information. The pixels forming the children and ball have 
bright values and the pixels forming the background have 
dark values. 

[0014] In order to discriminate the pixels forming the 
object from the pixels forming the background as shoWn in 
FIG. 2, the pixels are represented by shape information 
having predetermined values according to regions they 
belong to. This is called a binary mask. For example, all the 
pixels belonging to the background have a value “0” and all 
the pixels belonging to the objet have a value “255”, so that 
each pixel has one value betWeen “0” and “255”. For the 
object-based coding, the shape information for identifying 
and discriminating object pixels and background pixels 
among all the pixels forming a Whole picture is required. 
Each of the object pixels has the texture information. 

[0015] The shape information can be represented by a 
contour indicating a boundary betWeen the background and 
the object other than the binary mask. The tWo types are 
alternative. Contour extraction is carried out to express the 
binary mask as contour information. Altematively, contour 
?lling is carried out to obtain the binary mask from the 
contour information. For the purpose of encoding and trans 
mitting to the decoder the shape information With the small 
amount of bits, effective shape information coding method 
is required. This shape information coding method is not 
related to the present invention, so the detailed description 
on it Will be omitted. 

[0016] Representative frame-based coding methods are 
H.261 and H.263 recommended by ITU-T, MPEG-1 and 
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MPEG-2 by ISO/IEC JTC1/SC29/WG11, and JPEG by 
ISO/IEC JTC1/SC29/WG1. Representative object-based 
coding methods are MPEG-4 recommended by ISO/IEC 
JTC1/SC29/WG11 and JPEG2000 by ISO/IEC JTC1/SC29/ 
WG1. 

[0017] A conventional video signal coding method used 
most Widely in the World is transform coding. The transform 
coding converts video signals into transform coefficients (or 
frequency coef?cients) to suppress transmission of high 
frequency components and to transmit signals of loW fre 
quency components. This method has an advantage of 
increasing a compression ratio With reduction of loss in 
picture quality. Discrete Fourier transform (DFT), discrete 
cosine transform (DCT), discrete sine transform (DST), and 
Walsh-Hadamard transform (WHT) have been developed 
for the transform coding. 

[0018] The DCT of the transform methods is excellent in 
compactness of video signal energy into the loW-frequency 
component. Compared With other transform methods, the 
DCT provides high picture quality With only the small 
number of loW frequency coef?cients and has a fast algo 
rithm. Due to these advantages, the DCT is the most 
generally used transform coding and employed for the video 
coding standardiZation systems such as H.261, H.263, 
MPEG-1, MPEG-2, MPEG-4, and JPEG. 

[0019] The conventional frame-based coding divides a 
frame into macroblocks each respectively having 16 pixels 
in length and Width (hereinafter this siZe is expressed as 
16*16) and carries out the coding in the unit of macroblock. 
Namely, motion estimation, motion compensation, and cod 
ing type decision is carried out With respect to the unit 
macroblock. The coding type determines Whether to encode 
an input video signal or motion compensation error signal of 
the macroblock. Amacroblock corresponding to the former 
is called an intra macroblock and a macroblock correspond 
ing to the latter is called an inter macroblock. 

[0020] According to conventional techniques, the DCT is 
performed With respect to input signals determined in accor 
dance With the coding type and transform coef?cients are 
transmitted. Here, the macroblock is divided into blocks of 
8*8 and the DCT is performed in the unit of this block. 

[0021] FIG. 3 is part of the prior art and shoWs the 
relationship betWeen a macroblock and blocks. As shoWn in 
FIG. 3, the macroblock comprises four blocks, Y1, Y2, Y3, 
and Y4. Transform coef?cients of blocks are quantiZed. The 
quantiZed coefficients marshaled on the tWo-dimensional 
blocks are re-marshaled in one dimension through scanning 
and then variable length coded for transmission to a receiver. 

[0022] The transform coef?cients are classi?ed into a DC 
coef?cient and an AC coef?cient. The DC coefficient rep 
resents an average value of an input blocl signal. The DC 
coef?cient has different meanings according to the coding 
type of a corresponding input macroblock, such as the inter 
macroblock or intra macroblock. For the intra macroblock, 
the motion compensation error is coded, so that the DC 
coef?cient has a peripheral value in many cases. For the inter 
macroblock, the input video signal is coded, so that the DC 
coef?cient has the average value of the input video signal 
and is used as very important information. For these reasons, 
many coding methods discriminate DC information from the 
AC information and transmit the information in detail. On 
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the other hand, the DC coef?cient may be not discriminated 
from the AC coefficient during the coding based upon the 
reason that the DC coefficient does not have large value in 
the intra coding. 

[0023] The variable length coding (VLC) is a method for 
transmitting the AC coef?cient. Once transform coefficients 
are marshaled in one dimension after passing through the 
scanning, a none-Zero AC coefficient is tWo-dimensional 
VL-coded through combination coding of a distance to a 
previous none-Zero AC coefficient and its oWn magnitude. 
For the last none-Zero coef?cient in a corresponding block, 
an end of block (EOB) signal is transmitted. Alternatively, 
three-dimensional VLC is employed for the combination of 
three pieces of information of a distance to another none 
Zero AC coefficient, a magnitude of a pertinent coef?cient 
itself, and LAST information indicating Whether the perti 
nent coef?cient itself is the last none-Zero one or not. 

[0024] If all the quantiZed coef?cients—AC and DC coef 
?cients, or AC coef?cients if the DC coef?cient is separately 
encoded—have a value “0”, there is no data transmitted. At 
this time, the encoder transmits information indicating 
Whether or not each block has data transmitted to the 
decoder. This kind of information is transmitted once per 
macroblock by combining information on four blocks of the 
macroblock. The combined information is called a coded 
block pattern. Each macroblock comprises four blocks and 
each block is subjected to one of tWo cases of having and not 
having data transmitted, so the coded block pattern has 16 
possible cases. 

[0025] FIG. 4 is a prior art VLC table for coded block 
patterns used in the frame-based coding. 

[0026] The second column of FIG. 4 shoWs 16 cases of 
the coded block pattern of an intra macroblock. Starting 
from the most left one, four digits made of “0” and “1” 
respectively indicate existence/non-existence of data With 
respect to the blocks, Y1, Y2, Y3, and Y4 of FIG. 3. Here, 
“0” indicates nonexistence of data coded and “1” indicates 
existence of data coded. For example, “0101” means that the 
blocks Y1 and Y3 have data transmitted and the blocks Y2 
and Y4 do not have data transmitted. The third column of 
FIG. 4 shoWs cases of an inter macroblock. 

[0027] Although 4-bit ?xed length coding (FLC) can be 
applied to each coded block pattern since the coded block 
pattern has 16 cases, but the VLC is applied to reduce the 
amount of bits generated. In other Words, length of a code is 
differently assigned according to hoW open a case happens. 
For example, the more the case happens, the less the number 
of bits of a code is assigned and the less the case happens, 
the more the number of bits of a code is assigned. The ?fth 
column of FIG. 4 shoWs codes used in H.263 and the fourth 
column shoWs the number of bits of each code. 

[0028] The frequency in occurrence of a coded block 
pattern can be different according to a coding method. In 
case of H.263, the intra macroblock and the inter macrob 
lock each have a different frequency in occurrence of the 
coded block pattern, so VLC tables for coded block patterns 
are differently set for the intra macroblock and inter mac 
roblock. A particular thing is that the frequency in occur 
rence of coded block patterns of the intra macroblock and 
inter macroblock are similar to each other When the coded 
block patterns are in relation of 2’s complement. According 
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to the table shown in FIG. 4, the coded block pattern “1111” 
occurs most frequently in ease of the intra macroblock and 
the coded block pattern “0000” occurs most frequently in 
case of the inter macroblock. In case of the inter macroblock, 
the motion compensation error is coded, so it often happens 
that there is no data transmitted When motion estimation is 
accurate or a quantization interval is large. In case of the 
intra macroblock, the input video signal is coded, so most 
cases have data transmitted When video signals are not 
uniform. The coded block pattern “0110” of the inira mae 
roblock and the coded block pattern “1001” of the inter 
macroblock have least frequency in occurrence. 

[0029] Although different coded block patterns are used 
according to the coding type, the same table is used, so the 
same volume of memory is used regardless of coding type. 

[0030] The object-based coding also performs the coding 
such as DCT in the unit of block and determines the coded 
block pattern in the unit of macroblock. HoWever, if the 
VLC table for coded block patterns used in the frame-based 
coding is directly applied to the object-based coding, 
decrease of coding efficiency is resulted in. 

[0031] FIG. 5 is part of tho prior art and shoWs an example 
of an input signal in the object-based coding. MB1, MB2, 
MB3, and MB4 respectively indicate top left, top right, 
bottom left, and bottom right macroblocks and each mac 
roblock comprises Y1, Y2, Y3, and Y4 blocks. An oval 
shaped, hatched part indicates a group of pixels belonging to 
an object (object pixels). Three blocks Y2, Y3, and Y4 of 
MB1 respectively include at least one object pixel. The 
block Y1 of MB1 has no data transmitted. Accordingly, in 
case that MB1 is the intra macroblock, cases corresponding 
to indexes 8-15 shoWn in the ?rst column of FIG. 4 do not 
occur. At this time, the VLC table of FIG. 4 can be used, but 
this is inefficient. M133 has only the block Y2 as a block 
including the object pixel. In case that MB3 is the intra 
macroblock, the blocks Y1, Y3, and Y4 do not have data 
transmitted, and 14 cases other than cases corresponding to 
indexes 0 and 4 of FIG. 4 do not occur. At this time, the table 
of FIG. 4 can also be used, but this is inefficient. 

[0032] As illustrated, the conventional coded block pattern 
encoding uses one VLC table for coded block patterns that 
is used in the frame-based coding even though macroblocks 
have different numbers of blocks Where an object is present, 
thereby reducing coding ef?ciency. 

SUMMARY OF THE INVENTION 

[0033] Accordingly, the present invention is directed to 
coded block pattern encoding/decoding apparatus and 
method that substantially obviates one or more of the 
limitations and disadvantages of the related art. 

[0034] An objective of the present invention is to provide 
coded block pattern encoding apparatus and method Wherein 
one of VLC tables stored in a memory is selectively applied 
for encoding a coded block pattern of a macroblock accord 
ing to the number of blocks having an object Within the 
macroblock, the number of blocks detected using shape 
information. 

[0035] Another objective of the present invention is to 
provide coded block pattern decoding apparatus and method 
Wherein one of VLD tables stored in a memory is selectively 
applied for decoding a coded block pattern of a macroblock 
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according to the nupiber of blocks having an object Within 
the macroblock, the number of blocks detected using shape 
information. 

[0036] Additional features and advantages of the inven 
tion Will be set forth in the folloWing description, and in part 
Will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure as illustrated in the Written description and claims 
hereof, as Well as the appended draWings. 

[0037] To achieve these and other advantages, and in 
accordance With the purpose of the present invention as 
embodied and broadly described, a coded block pattern 
encoding apparatus comprises: a variable length coding 
(VLC) table selection unit for detecting blocks Where object 
pixels are present at a macroblock to be coded based upon 
incoming shape information and generating a control signal 
for selecting one of a plurality of VLC tables according to 
the number of blocks Where the object is present; and a 
coded block pattern encoding unit for selecting one of the 
plurality of VLC tables according to the control signal 
output from the VLC table selection unit and encoding 
quantiZed coef?cients With the selected VLC table to provide 
a coded block pattern. 

[0038] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

[0039] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this speci?cation, 
illustrate embodiments of the invention and together With 
the description serve to explain the principles of the inven 
tion. 

[0040] 
[0041] FIG. 1 shoWs an example of a test image used for 
explaining video signal compression encoding and decod 
ing; 

In the draWings: 

[0042] FIG. 2 is a binary mask representation of shape 
information of the image depicted in FIG. 1; 

[0043] FIG. 3 shoWs a macroblock divided into four 
blocks; 
[0044] FIG. 4 is a VLC table for coded block patterns used 
in conventional frame-based coding; 

[0045] FIG. 5 is an example for explaining boundary 
macroblocks; 
[0046] FIG. 6 is a schematic block diagram of a conven 
tional prior art object-based encoder; 

[0047] FIG. 7 is a detailed block diagram of the conven 
tional prior art object-based encoder depicted in FIG. 6; 

[0048] FIG. 8 is a detailed block diagram of a texture 
information encoder according to the present invention; 

[0049] FIG. 9 is a detailed block diagram of a coded block 
pattern encoder according to the present invention; 
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[0050] FIG. 10 is a ?owchart of a coded block pattern 
coding method according to the present invention; 

[0051] FIG. 11 shoWs a VLC table for coded block 
patterns in case that the number of non-transparent blocks is 
1 according to the present invention; 

[0052] FIG. 12 shoWs a VLC table for coded block 
patterns in case that the number of non-transparent blocks is 
2 according to the present invention; 

[0053] FIG. 13 shoWs a VLC table for coded block 
patterns in case that the number of non-transparent blocks is 
3 according to the present invention; 

[0054] FIG. 14 is a schematic block diagram of a con 
ventional prior art object-based decoder; 

[0055] FIG. 15 is a detailed block diagram of the con 
ventional object-based prior art decoder depicted in FIG. 
14; 
[0056] FIG. 16 is a detailed block diagram of a texture 
information decoder according to the present invention; 

[0057] FIG. 17 is a block diagram of a coded block pattern 
decoder according to the present invention; 

[0058] FIG. 18 is a flow chart of a coded block pattern 
decoding method according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0059] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0060] The preferred embodiments of the present inven 
tion according to the technical ideas described above Will be 
described in detail With reference to the accompanying 
draWings. FIG. 6 shoWs an object-based video coding 
system for dividing input video signal S1 into arbitrarily 
shaped objects and performs encoding in units of object. 

[0061] As shoWn in FIG. 6, the input video signal S1 is 
applied to object formation unit 1. The object formation unit 
1 divides the input video signal S1 into objects and obtains 
shape information and texture information of each object. 
Output signls S2 are applied to object encoding unit 2 and 
encoded on basis of object in respective object encoders 2-0, 
2-1, . . . , 2-n. Outputs S3 from the object encoders 2-0, 2-1, 
. . , 2-n, namely, bitstreams of different objects, are 

multiplexed in multiplexer 3 and then outputs S4 are trans 
mitted as Bitstream to a receiver or storage media, not 
shoWn. 

[0062] FIG. 7 is a schematic diagram of each of the object 
encoders forming the object encoding unit 2 depicted in 
FIG. 6. According to FIG. 6, the object encoding unit is 
made of many object encoders. The reason for representing 
plural object encoders is to emphasiZe that the encoding is 
performed in units of object. Actually, the object encoder as 
shoWn in FIG. 7 performs the encoding as many times as the 
number of objects. The input signal is information on objects 
coded and comprises shape information and texture infor 
mation. This information for a unit frame is input and 
processed for each frame. The overall structure is similar to 
that in the frame-based coding, other than a shape informa 
tion encoder is further included. The shape information, 
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motion information, and texture information is multiplexed 
to provide a bitstream forming an output signal. Though not 
shoWn in the draWings, various overhead information nec 
essary for decoding, for example, the coding type, is mul 
tiplexed together. 

[0063] The shape information and texture information of 
an object is respectively input into shape information 
encoder 21 and motion estimator 22. The shape information 
encoder 21 ef?ciently encodes the shape information of the 
object. Reconstructed shape information 523 obtained after 
the encoding is input into the motion estimator 22, motion 
compensator 23, and texture information encoder 24 to 
make the operation performed on basis of object. The other 
output of the shape information encoder 21, shape bitstream 
S25, is input into multiplexer 28. It Would be noticed that the 
shape information used for motion compensation and texture 
information encoding is not input shape information but 
reconstructed shape information and that this reconstructed 
shape information should exactly coincide With recon 
structed shape information decoded using the shape bit 
stream in a decoder. 

[0064] The shape information encoder 21 encodes the 
shape information using an optimal encoding method among 
various encoding methods (e.g., lossless coding and lossy 
coding). When applying the lossless coding, the recon 
structed shape information coincides With the input shape 
information. On the other hand, When applying the lossy 
coding, the reconstructed shape information is different from 
the input shape information. In case that shape information 
used in the encoder is different from the shape information 
used in the decoder, determination on object pixels and 
background pixels in the encoder may be different from 
determination in the decoder. This means that the decoder 
cannot accurately decode the texture information. 

[0065] The motion estimator 22 obtains motion informa 
tion of a present object’s texture information using the input 
texture information S22 of the present object and a previous 
obj ect’s texture information stored in previous reconstructed 
object memory 25. The obtained motion information is input 
into the motion compensator 23. The estimated motion 
information is efficiently encoded and input into the multi 
plexer 28 as motion bitstream S26. The motion compensator 
23 then performs motion compensation prediction using the 
motion information obtained in the motion estimator 22 and 
the previous reconstructed object’s texture information in 
the previous reconstructed object memory 25. Subtractor 26 
obtains a difference, namely, a prediction error, betWeen the 
input texture information 22 and the motion compensation 
predicted texture information obtained in the motion com 
pensator 23 and provides the prediction error to the texture 
information encoder 24. The texture information encoder 24 
encodes the incoming prediction error and a result of the 
encoding, texture bitstream S28, is input into the multiplexer 
28. At the same time, the texture information encoder 24 
reconstructs the incoming prediction error signal and pro 
vides the reconstructed prediction error signal S27 to adder 
27. The adder 27 sums up the reconstructed prediction error 
signal S27 and the motion compensation predicted signal 
obtained in the motion compensator 23 and stores a result in 
the previous reconstructed object memory 25 as a recon 
structed texture information signal of the corresponding 
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object. This reconstructed texture 9 information stored is 
used during the encoding of the next frame that is subse 
quently input. 

[0066] The texture information encoder 24 encodes tex 
ture information of the corresponding object using the 
reconstructed shape information obtained from the shape 
information encoder 21. The texture information is encoded 
in units of macroblock having a size of M*N, comprising M 
pixels in horizontal direction and N pixels in vertical direc 
tion, instead of in units of object. Here, M and N are even 
numbers larger than 0, and a representative example is 
M=N=16. 

[0067] In FIG. 7, the texture information encoder 24 is 
shoWn to encode only the prediction error signal S24, but it 
may encode the input texture information instead of the 
prediction error signal’ The texture information encoder 24 
is alloWed to selectively and adaptively encode the predic 
tion error signal and the input texture information to enhance 
coding efficiency. For example, if the motion information 
estimation is not accurate, the prediction error signal is large. 
In this case, encoding of the prediction error signal generates 
more bits than encoding of the input texture information. For 
this reason, the coding type indicating the intra or inter 
macroblock is determined and this coding type is transmitted 
to the receiver. If the input texture information is encoded, 
that is, if the coding type is the intra macroblock, the adding 
step of summing up the reconstructed texture information 
and the prediction signal is not necessary. Although not 
shoWn in FIG. 7, the encoder includes a controller for 
determining the coding type and controlling the input coding 
signal using the coding type. 

[0068] The multiplexer 28 receives and multiplexes the 
shape bitstream, motion bitstream, texture bitstream, and 
various overhead information necessary for decoding to 
generate one bitstream. 

[0069] FIG. 8 in accordance With the invention shoWs a 
con?g&ation of an improved texture information encoder 24 
depicted in FIG. 7 in detail. Input signals S24 and 523 
respectively represent—texture information and shape infor 
mation of a corresponding macroblock. 

[0070] Transform unit 241 transforms the input texture 
information to generate transform coef?cients. After divid 
ing the macroblock into blocks of a predetermined size (e.g., 
(M/2)*(N/2), When M=N=16, 8*8), the transform is per 
formed in units of block. As a result of the transform of each 
block, transform coefficients as many as the number of 
pixels of the block are generated. For this transform, various 
existing transform methods such as DCT and DST can be 
applied. This invention does not limit the transform method 
to a particular one. 

[0071] Quantizer 242 receives and quantizes the transform 
coefficients from the transform unit 241 to generate quan 
tized coef?cients. 

[0072] Scanning unit 243 receives the quantized coeffi 
cients from the quantizer 242 and scans them. This scanning 
re-arranges tWo-dimensionally positioned quantized coeffi 
cients into one dimensionally positioned coefficients to 
generate small bits. There are various scanning methods. A 
representative method is zigzag scanning. Other than the 
zigzag scanning, various existing scanning methods such as 
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alternate scanning can be applied. The present invention 
does not limit the scanning method to a particular one. 

[0073] The one-dimensionally positioned quantized coef 
?cients are input into variable length encoder 244. The 
variable length encoder 244 encodes the input quantized 
coefficients to efficiently generate a bitstream. The generated 
texture bitstream is input into multiplexer 246. 

[0074] The operation of subsequent transform unit, quan 
tizer, scanning unit, and variable length encoder is the same 
as in conventional and general texture information coding 
other than the present invention de?nes a block having at 
least one object pixel as non-transparent block and a block 
having no object pixel as a transparent block during the 
object-based coding for encoding an arbitrarily shaped 
object. The transform unit, quantizer, scanning unit, and 
variable length encoder do not perform their operations With 
respect to the transparent block not having texture informa 
tion of the object transmitted. They perform their operations 
With respect to only the non-transparent block having the 
texture information transmitted. 

[0075] In the object-based coding, an object pixel and a 
background pixel may be present in a block of a predeter 
mined size at the same time as shoW in FIG. 4. For encoding 
such block, shape-adaptive DCT that encodes only the 
texture information of an object pixel can be applied. There 
is also another method of obtaining the texture information 
of a background pixel using the texture information of an 
object pixel and performing the conventional transform in 
units of block With respect to a signal of a Whole block. The 
present invention does not limit the transform to a particular 
method. 

[0076] Coded block pattern decision and encoding unit 
245 decides a coded block pattern of the corresponding 
macroblock and variable length codes the decided coded 
block pattern. As illustrated above, the conventional frame 
based coding decides the coded block pattern and performs 
the VLC. This system can be applied to the object-based 
coding. The conventional technique uses one VLC table for 
all the blocks of the macroblock Without discrimination of 
blocks having the texture information and blocks not having 
the texture information, thereby decreasing efficiency in 
encoding the coded block patterns. 

[0077] The present invention selectively uses different 
VLC tables stored in a memory for encoding coded block 
patterns according to the number of blocks Where an object 
is present (the number of blocks having the texture infor 
mation) When encoding coded block patterns of respective 
macroblocks. For this purpose, the coded block pattern 
decision and encoding unit 245 receives the shape informa 
tion S23 and decides a coded block pattern using the shape 
information. Since the shape information is also transmitted 
to the decoder, it is not necessary to transmit overhead 
information on Which VLC table is selected for encoding the 
coded block pattern in the encoder. The decoder in the 
receiver also decodes the coded block pattern With the same 
VLC table as selected in the encoder based upon recon 
structed shape information that coincides With the shape 
information S23 used in the encoder. The coded block 
pattern bitstream encoded in the coded block pattern deci 
sion and encoding unit 245 is transmitted to the multiplexer 
246. The multiplexer 246 then multiplexes the coded block 
pattern bitstream and the texture bitstream received from the 
variable length encoder 244 to provide an output. 














